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OUTLINE

+ Goals & Motivation
+ Data Sets Used
+ Cuts Applied
*LVL1& EM Cdo
+ Definitions
+ Photon Efficiency & Jet Rgection Rate
+ Efficiency and Regjection vs. n
+ Conclusions & Future Plans
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MOTIVATION & GOALS

+ Photon/Jet Regjection & Separation and future

|solation using
* Pythia
* MC@NLO
» Conversion Block (not yet studied)

+ To check our analysis with existing TDR.
+ To uncover effects produced by new detector |ayout.

+ To develop new methods to improve photon
efficiency and photon/jet separation (ongoing).
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DATA SETSUSED

Higgs Events Number of Events
Higgs->Gamma Gamma M =120 GeV
002329.lumi02.recon.009.*.hit.pyt_h120... 10000
Higgs (->Gamma Gamma) + Jet M =130 GeV
higgs.002638.nlo_h130.dcl.simul... 66455

Di-Jet Events

17 GeV
002000.lumi02.recon.010.....hit.pythia_jet17 251423
25 GeV (to be done)
dc1.002001.lumi02.recon.009._....hlt.pythia_jet 25.root 116651
55 GeV (to be done)
dc1.002002.lumi02.recon.009.....hlt.pythia_jet 55.e99.603.root 237604
L uminosity:

2 x 10® cm™?s* (approximately 4.6 minimum bias
events added per bunch crossing.)
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PRESEL ECTION & OFFLINE CUTS(OK)

Preselection Cuts

Offline Cuts

Photons

E. >40GeV & E_ > 25 GeV
T1 T2

Jets

Hadronic

E. >17 GeV & LVLL
E_(Had)/E_(EM)

Second Sampling

2S a

E.(3X7)/E(7X7)

2S b

Corrected shower width using 3x5 cells in 7.

First Sampling

1S a

Energy of strip with maximal energy deposit
scaled by fraction of Total E_(EM)

1S b

Energy of strip where second maximum is
found minus the energy of the valley between
the two maxima.

1S c

Fraction of energy outside the shower core in 7.

1S _d

Corrected shower width using three strips.

1S e

Total width in first sampling using 20 strips.
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JET DISTRIBUTIONS
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Invariant Mass of Rec Higgs
(After Cuts)

| hinvillaws RecCUTS

[ Fraom Higge s Mmn 1Py ot e ] | 1 = i [ Fiacom Higggs s Mas £11 Photon s & e Offina Cuta[Ba0]
Eniries A58 | Eniries T
M Mean 118.5 8 2ok Me=an 1188
E acal AMS 2862 2200 AMS 23
= ! et 1852 18 & 1 | £/ ndf wEa 18
- Constant 201 745295 =180 | Conslanl 1803+ 2886
. Mean 118.92 085431 ° lean 11940 05287
- Sigma 2.048 + 0 05748 bl = Sig ma 1,861 &0 07031
—— — c
mer
150 'I:iIJ:‘_—
WE
80—
=
1 =
L
a0 r—Iu
L WE "“Mlvr
a el WS- —— - DR R UL_I. o
110 118 120 125 130 110 e 120 128 130
Higgs Inv Mass All Photans [GeV] Higgs Inw Mass All P hotans After Cuts [ Gel)
| Pucon Miggainw Masa 81 Mon-Con . ated Phatons & e Ofine Curs [Bw] | | Facon Higgs ins Mas 81 o wried Photon s & e Otling Cuts [Ge6] | hinw Mass Rea oY
B In v assH ac HCORY : Entries |1
Fl i_ V51T THE E E Me=an 118.3
E C Mean 1193 - 0 LS 2514
& AMS 212 & [ 1 el 19.98 /19
'Em N Py 74019 = 80 Conslanl 5309+ 289
™ Caons lant 100 .4 & 3 488 Y E Mean Hadzalie
[T 118 .3 £0 06013 T Sigma 213201239
B0 Sigma 179 4007864 E
B0
: s
-
- E
t W0
al E
a0
i E
)
E
b
a e TR I urﬂ. T —— ——
115 120 125 130 120 125 130

ATLAS Software Workshop , 4/12/2003

Higgs |nv Mas s NonCanw) [GeV]

KarinaF. Loureiro

Higgs Inv Mass (Cam) [ GeW]

University of Wisconsin-M adison



DEFINITIONS

Photon Efficiency := N

Accepted Photons Total

Jet Rgection** := N

ATLFAST Jets Accepted Jets

IS normalized to the number of events prior

to the particle leve filter. (These jets have been
corrected using AtIFAST)
** Jet rgection with respect to jets observed in ATLFAST.

ATLFAST Jets
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CUT VALUES

Cuts Applied

Photon
Hadronic Secon.d First Sampling Efficiency
n Ranges Sampling (StaF Error)
h< 25a> 25b< 1Sa> 1Shb< 1Sc< 1Sd 1Se M7
000< n<0.75 0.042 096 0.0111 0.18 024 028 067 264 832 (1.8
0.75<n<137 0.020 095 0.0111 0.28 028 027 080 290 83.7(2.2)
152<n<180 0.041 094 0.0110 0.27 025 028 070 265 84.6(3.7)
180 < n<2.00 0.057 093 0.0112 0.25 020 017 0.67 264 84.3(4.9)
200<n<247 0.059 094 0.0115 0.35 033 026 076 277 82.0(35)
000<n<247 0.042 094 0.0113 0.22 025 027 070 280 84.8(1.2)
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Photon Efficiency (€) vs. n
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Higgs P with MC@NLO
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Jet Rgectionvs. n

c
% 2200 s
= B ] 1=0.00 <n<0.75
'F 2“““__ ..................................................................... 2 = 0?5 {TI < 13?
= " J 3 =152 <n< 1.80
2 iz 4=180<n<200
- e e

1800 I 5 = 2.00 <1 < 2.47

...................................................................

I 1 l 1 I 1 I

5 G
1 Regions

End of
Barrel

ATLAS Software Workshop , 4/12/2003 KarinaF. Loureiro University of Wisconsin-M adison



Jet Composition

After Cuts
Before Cuts

LVL1 Hadronic 2™ Sampling 1% Sampling  p./E.

Prompt Photons (from
hard interaction and from  7.29% 7.32% 7.54% 8.54% 8.90% 8.80%

quark brem)

II’events (10 GeV cut on

46.40% 45.60% 45.70% 47.20% 48.70% 48.60%
energy)
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RESULTS

Cuts for H->yy at Low Lumi

Photon Efficiency (%) Jet Rejection (Rate)

DC1
MC@NLO

1.7

Relative

() ()
> >
E E
o o
x x

Difference
Relatlve
Relative
Difference

Hadronic Calo

EM Calorimeter

2" Sampling 90.2 94.3 93.3 94.4 93.2 93.6 390 2.9 486 2.7

1254+ 455 2.6

1% Sampling 85.7 95 848+ 1.2 91 87.9+0.6 94.3 1050 2.7

Cuts for Photons: ETl > 40 GeV and ET2 > 25 GeV
Jats: 17 GeV < ET < 23 GeV
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CONCLUSIONS & FUTURE PLANS

+Before we had approximately 37 % higher jet regection
for present layout.
* Dueto LVL1 overkill.

+Now we have ~15% higher jet rejection for present layout
w.r.t. TDR, consistent with Martina & Monika's results.
Due mostly to LVL1.

» To use Neural Netswith uncorrelated variables.
» To incorporate and study the conversion block in Pythia
and MC@NLO samples.

> To study jet rgection with higher energy di-jets.
» To introduce the corrections applied by INFN.

ATLAS Software Workshop , 4/12/2003 KarinaF. Loureiro University of Wisconsin-M adison



